The need for renewable energy is a global demand due to both the economic factors and the environmental concerns. Malaysian government has been supportive on the research and development in the renewable energies. Renewable Energy Act (2011) and Sustainable Energy Development Authority Act (2011) have been enacted to boost the industry of renewable energy.
The electricity generated by using the gas turbines through gas-fired combined cycle plants is the major source of electricity power in Malaysia and followed by the steam stations according to the latest industrial report as shown in Figure 2 [24]. These sources could be economic in term of operational costs at the present time. The use of fossil fuel may release greenhouse gasses (GHG ) 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63 
Energy policy
Malaysia has considered using and developing some sources of renewable energy for electricity generation years ago. Many policies and programs were implemented to promote the renewable energies [20] . For instance, the government had focused on tax exemption and allowance [27, 28] . In addition, legislations have been introduced recently to construct a structured policy for long term in harvesting renewable energy. National Renewable Policy and Action Plan was launched by the Ministry of Energy, Green Technology and Water in 2009. This plan aims to enhance the utilisation of renewable energy in contributing towards the national electricity supply security and sustainable socio-economic development. Meanwhile, the future developments and prospects of renewable energy have been planned to focus on the various sources including biogas, biomass, solar power and mini-hydro [17] . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 Two types of FiT system can be enjoyed by the electricity producer. The first is the basic FiT rates for the installed capacity and the second is different categories of FiT rates based on the total production in Mega Watts. Meanwhile, the producers are able to receive a bonus FiT The entitlement of the bonus FiT rates is subjected to the submission of the necessary documentation. A person or an organization (or other recognized body) that fails to disclose, or provides false information or documents to the Sustainable Energy Development Authority, could be liable to a fine, or imprisonment after conviction. The fine will not exceed three hundred thousand ringgit, or imprisonment for a term not exceeding three years, or both. Therefore, the above-mentioned Authority has been granted powers and functions for all matters related to the renewable energy under the recent SEDA 2011.
Eventually, the FiT would encourage the use of renewable energy and bring a significant reduction of carbon dioxide (CO 2 ). Besides, the new policy creates career opportunities for interested parties of both individuals and organisations to obtain a secured return in long term under the protection of law. Meanwhile, it would also encourage extensive research and development activities for the renewable energy.
The need for ocean renewable energies
According to the largest bibliographic database, Scopus, the terms "ocean energy" or "marine energy" were searched under the keywords, abstract and article title. These keywords were selected to examine the growth and need for ocean renewable energies around the globe. Figure 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63 
Ocean renewable energies
Ocean energy can be categorised as tidal barrage, tidal current energy, wave energy, ocean thermal energy conversion (OTEC) power, and salinity gradient power [26] , as illustrated in Figure 5 . Tidal turbine is widely accepted as a cost effective method to harness ocean energy compared with wave energy, OTEC power, and salinity gradient power [36] . Tidal barrages are less environmental friendly compared to the other four methods earlier such as the projected construction of the Severn Barrage in Wales, United Kingdom. 
Tidal barrage
Tidal barrages consist of a large, dam-like structure built across the mouth of a bay, or estuary in an area with a large tidal range as illustrated in Figure 6 . It applies the principles of hydroelectric generation from the tidal current flows in both directions using turbines, sluice gates, embankments and ship locks [37] . As the level of the water changes with the tides, a difference in height develops across the barrage. Water is allowed to flow through the barrage via the turbines, which can provide power during the ebb tide (receding), flood tide (allowing water to fill the reservoir via sluice gates during flood tide), or during both tides. This generation cycle 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 highly predictable basis. Two examples of famous tidal barrages include the La Rance barrage in France and Incheon barrage in Korea. Figure 6 : Tidal barrage in estuary, La Rance, France [38] Tides are created by the gravitational attraction of the moon and the sun acting on the oceans of the rotating earth, the relative motions causing the surface of the oceans to be raised and lowered periodically [39] . Tidal power can be extracted by impounding a tide with a barrage to recover potential energy, or alternatively by extracting kinetic energy directly from the tidal stream. A vertical-axis turbine (Darrieus turbine) has a potential advantage over a horizontal turbine in that it is able to extract power form any direction without adjustment. Nevertheless, the sluice gate or conveyance is of significant importance for power generation efficiency up to 15% [40, 41] . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63 
Wave energy
Oscillating Water Column (OWC) may be an economic method to harness wave energy in Malaysia compared with other wave devices as illustrated in Figure 8 Wave energy may not be suitable or commercially viable as tidal current energy in Malaysia.
Wave energy conversion technology requires an average annual wave power density greater than 50 kW/m 2 . However, the wave power density of Malaysia's ocean is less than 50 kW/m 2 . Hence, Malaysia's ocean has rather low potential in harnessing wave energy [50] . Furthermore, the shoreline changes due to wave energy have caused erosion and sedimentation issues [51] . 
Ocean Thermal Energy Conversion (OTEC)
Ocean thermal energy conversion (OTEC) makes use of the temperature difference between the warm surface of the ocean and the colder layers underneath as illustrated in Figure 9 . The amount of energy due to solar heating available in the temperature gradient between the hot and cold seawater can be substantially larger than the energy required to pump the cold seawater up from the lower layers of the ocean. The warm water from the surface is used to boil a working fluid (the seawater itself under low pressure in open cycle systems). The working fluid then runs through a turbine and being condensed using the cold seawater pumped from the depths. OTEC is best suited to areas near the equator, where the intense solar radiation warms the surface significantly [52] . 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63 Malaysia because according to the scientific literature, an area with a 22 °C temperature difference has the potential to generate renewable energy [53] . Recent developments in OTEC show that ammonia is a good choice for the organic Rankine cycle utilized in OTEC, from which a greater output could be generated [54] .
Salinity gradient power
Salinity gradient power makes use of the potential energy available when saltwater and freshwater mix. The pressure induced by the movement of water across a membrane can be used to run turbines via a process known as "Pressure-Retarded Osmosis." This process is illustrated below in Figure 10 . The latest research development of this energy system uses reverse 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 electrodialysis ion-exchange membrane stacks in microbial reverse-electrodialysis cells, to capture salinity-gradient energy from ammonium bicarbonate salt solutions, which is able to produce greater energy as well as greater recovery of the energy [55] . Malaysia has a high rainfall rate. In February 2012, the total rainfalls were between 175% and 485% above average in the northern area, and between 66% and 122% above the monthly average on the west coast of the Peninsula Malaysia [56] . The average rainfall throughout the whole country is approximately 250 cm per year [57] . The main rivers in the west of the Peninsular of Malaysia, such as: Sungai Perak (390 km), Sungai Selangor (80 km), and Sungai Muar (190 km) are drained into the Straits of Malacca (main river) [58] . Exchange of organic matter and mineral nutrients occur in the estuary area and hence, a salinity gradient is generated [59] . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 Subsequently, Table 1 shows the comparison between the ocean energies and their suitability for application in Malaysia. The comparison was referred to an overview status of the energies, and also considerations of policy making and environmental issues. This approach was merely to assess and render a generic view on the overall development of the energies, instead of detailed examinations on each and every one of the energy. Nevertheless, the potential rating could be fine-tuned, or even changed from time to time due to the quick pace of development and research activities on these ocean renewable energies. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63 64 65
Challenges and comparison

The potential of the Straits of Malacca
Malaysia has a high coast per area ratio of 14; the coastline is 4675 km long and the land area is 328550 km 2 [74] . The Straits of Malacca is one of the longest straits in the world, which has a constant minimum flow of 0.5 m/s with maximum up to 4 m/s in particular regions [75] . It is an important shipping waterway in terms of economics and strategic location connecting the Indian and the Pacific Oceans [76] . The average depth around the areas of the Straits is approximately 40m with an average current speed of 2 m/s or equivalent to 4 knots, which is sufficient to make the turbine works. Figure 11 illustrates the location of the Straits of Malacca. The preliminary study mentioned earlier focused on the locations at Pulau Jambongan, Kota Belud, and Sibu [50] .
Marine Renewable Energy research group at University of Malaysia (MRE@UM) by Lam
proposed the potential site selection in the Straits of Malacca in the recent publication [77] . The Acoustic Doppler Current Profiler (ADCP) data at a coordinate of (41130, 37.1300N, 1001320, 09.0200E) showed the maximum velocity is 0.48m/s on 7 March 2011, which the device was installed at the seabed with 8m depth. The station was located at a safe place rather than where with known current by Malaysian Meteorological Department. The flow speed is expected to be higher according to the communication with local community and a more detailed site measurement is on planning. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 public awareness and inspire the Authority to dedicate more efforts into ocean renewable energies.
Discussion and conclusion
Malaysia has committed to invest in and use renewable energy since 1990s. The Renewable Energy Act 2011 and SEDA 2011 have been enacted, where FiT is implemented to provide incentives for electricity producers using renewable energy. However, biogas, biomass, solar power and mini-hydro are the only sources that have been considered for the incentives provided under the current energy policy. There is a need to review and amend the energy policy due to non-inclusion of ocean renewable energy. This is because a review of the literature and related findings has clearly indicated a high potentiality of marine energy to electricity generation. The increased interest in ocean renewable energies becomes apparent in recent years. This area of research has shown rapid growth during the past ten years, based on the results from Scopus. If the search was conducted using the specific terms of the five types of ocean energy, it would generate a result with a tremendous number of publications. Overall, the continued development of the ocean energies is a global trend.
Additionally, tidal turbine has a great potential compared with other types of ocean energy.
Furthermore, Malaysia has an added advantage with its strategic location for harvesting the tidal energy from the long coastline in the Straits of Malacca. The generation of electricity from a tidal energy source would be a cost effective method to combat the effects of climate change [36] .
Nevertheless, the environmental effects from ocean renewable energy sources need to be examined, especially on tidal turbines. The effects usually occur at the local level (sea water) with regard to environmental consequences and also unexpected low output of electricity being generated from the ocean [12] . Subsequently, the marine mammals or wildlife and water quality might also be affected. However, the effects on these marine mammals remain unknown [78] .
The effects on water quality caused by tidal energy systems have yet to be confirmed, but these effects are probably varied between the estuaries and coastlines [79] . Although the environmental effects are thought to be minor, the effects are unclear at this juncture . The proper planning and investigations are required in the preliminary stages, particularly regarding the aspects of construction and maintenance of tidal turbines. Research also needs to be undertaken to determine whether sufficient output of electricity could be generated by a tidal energy system or not before commencing mass development along the coastline.
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